Abstract Riedel's thyroiditis is a rare inflammatory process which not only involves thyroid gland but also the surrounding vital structures. It may also be associated with various forms of systemic fibrotic disorders. The exact etiology is not known, but currently most favored view is that of a localized form of systemic fibrotic process. We report a case of Riedel's thyroiditis in a patient, highlighting a rare presentation mimicking anaplastic carcinoma. Clinical awareness of such presentation of Riedel's thyroiditis would enhance our ability to make this diagnosis promptly. Apart from avoiding or minimizing aggressive surgical intervention, awareness of such clinical entity may avoid complications and hence morbidity. Our case also highlights the difficulty in histological diagnosis which is very important to rule out malignancy and avoiding any major surgical intervention fraught with complications. Good response to high dose steroids as seen in our case is the current accepted treatment of choice.
Background
Riedel thyroiditis is a rare fibrotic condition affecting thyroid gland, characterized by replacement of the thyroid parenchyma with fibrosis [1] . This fibrotic process may not be limited to the thyroid only, but invades the surrounding vital structures [2, 4] . The exact etiology of the condition is not known but the current view favors it to be a local manifestation of a systemic fibrotic process or an autoimmune process [3, 4] . The common presentation of the Riedel's thyroiditis is firm mass of the thyroid with associated symptoms like hoarseness, dyspnea, dysphagia and aphonia, usually caused by local infiltration of the advancing fibrotic process [5] . Infiltration of the surrounding vital structures may cause hypoparathyroidism, compression of the trachea, larynx, carotid sheath and esophagus. It may also cause invasion of strap muscles and fibrotic process may extend to superior mediastinum. We present a rare case of Riedel's thyroiditis that presented as a diagnostic problem and clinically mimicked anaplastic carcinoma as whole thyroid gland was enlarged and rock hard on palpation and immobile due to infiltration into the surrounding structures. Clinical awareness of such a unique and rare presentation of Riedel's thyroiditis should help us to make this diagnosis promptly. It will not only help in diagnosis but also alert the clinician to 
Case Presentation
A 50 year-old female, known case of hypothyroidism was referred to our head and neck clinic for long standing swelling lower neck with rapid increase in size from past 4 months. The main symptom associated was feeling of strangulation of the neck. It was not associated with dysphagia or hoarseness. There were no definite symptoms of inflammation like pain, edema, fever, malaise, or myalgias. She had undergone total hysterectomy for benign uterine ailment 10 years ago. On palpation of the neck there was a large swelling in the lower midline neck moving with deglutition. It was hard in consistency, most likely arising from the thyroid gland and involved both lobes of the thyroid gland and isthmus. Although the upper margin was distinct, the lower margin was not felt as the mass extended below clavicles on the both sides. There were no palpable lymph nodes in the neck or any other part of the body. Thyroid function test showed hypothyroidism: T3 of 52.3 ng/ dL (71 to 161 ng/dL), free T4 of 0.3 ng/dL (0.8 to 1.7 ng/dL), thyroid stimulating hormone (TSH) of 55 IU/mL (0.86 to 4.69 μIU/mL). Magnetic resonance imaging showed a diffusely enlarged mass involving both thyroid lobes and isthmus, extending to the infra-hyoid level and encircling the trachea and thyroid cartilage ( Fig. 1) . Magnetic resonance imaging also demonstrated that thyroid mass was homogeneously hypointense on both T1-and T2-weighted images (Figs. 1 and 2). There was no evidence of tracheal invasion on MRI. FNAC and Tru cut biopsy showed only plasma-lymphocytic infiltrates and malignant neoplasm such as anaplastic carcinoma could not be ruled out. The clinical features were favouring anaplastic transformation of longstanding thyroid nodular disease. Open thyroid biopsy was performed to diagnose and also to rule out other malignant processes like lymphoma or undifferentiated carcinoma. On neck exploration it was difficult to find the facial planes as there was diffuse infiltration of the strap muscles and surrounding soft tissues. Whole of the thyroid gland was so hard and infiltrative to surrounding tissues that we did only resection of the isthmic area to avoid any surgical morbidity and sent the removed tissue for frozen section examination due to suspicion of anaplastic carcinoma. The results of the frozen section demonstrated that there were no malignant epithelial cells and only fibrosis with plasma-lymphocytic infiltration could be seen. As there was diffuse extra thyroidal infiltration into the surrounding vital structures, further surgical resection was avoided to prevent fatal complications. Postoperative period was uneventful. Final histopathology of thyroid gland showed diffuse and extensive fibrosis with marked infiltration of chronic inflammatory cells and blood vessels were damaged by the extensive fibrosis (Figs. 3 and 4) . The final diagnosis of Riedel's thyroiditis was made. She was subsequently started on high dose prednisolone i e 80 mg/day. After four weeks, there was marked reduction of the size of the swelling and the sensation of the strangulation of the neck. Within two weeks of starting steroids, the ESR was noted to have fallen to 10 mm/h. Prednisolone was gradually tapered over 6 months and replaced by tamoxifen 10 mg. After two years of follow up she is asymptomatic and recent thyroid USG shows only 0.5 cm swelling left side which has been static from past one and half years.
Comment
Riedel's thyroiditis is a rare fibrotic condition which not only involves the thyroid gland but also infiltrates the important surrounding structures in the neck [1, 2] . The etiology of this disease is far from clear, but the current view favors it to be a localized manifestation of the generalized fibro-inflammatory process that also involves other organs of the body [3, 4] . We report a case of riedel's thyroiditis which mimicked anaplastic thyroid carcinoma both clinically and radio-logically. Our aim is not only to highlight a very rare presentation, but also to stress the difficulty in diagnosis, evaluation and medical management of this rare entity to avoid high morbidity and possible mortality with the surgical intervention in such a case. Fine needle aspiration cytology, particularly USG guided is an efficient tool for diagnosing thyroid masses, but Riedel's thyroiditis usually cannot be diagnosed accurately by preoperative FNA [5] . It is difficult for pathologists and radiologists to diagnose the condition and rule out malignancy as is highlighted by our case where both the FNAC and Tru cut biopsy were not able to give a clear cut diagnosis. On the other hand various imaging modalities, including US, CT, MRI, and PET, can be performed for the diagnosis of riedel's thyroiditis, but may not be helpful for the definitive diagnosis of Riedel's thyroiditis and differentiation from thyroid malignancy [6] .The only way to arrive at a conclusive diagnosis is histopathology from an open biopsy, or after decompressive goiter surgery performed for clinical symptoms [6] . To avoid any aggressive surgical intervention which will be potentially morbid, Riedel's thyroiditis must be differentiated histologically from malignancies, especially anaplastic thyroid cancer, thyroid lymphoma, sarcoma and fibrosing variant of Hashimoto's thyroiditis.
There is no agreed standard treatment for Riedel's thyroiditis. Surgical intervention should be limited to debulking, mostly isthmusectomy to relieve constrictive pressure on trachea. Total thyroidectomy should be avoided in cases with diffuse extrathyroidal fibrosis as any surgical intervention will be highly morbid as identification and preservation of vital structures like recurrent laryngeal nerve and parathyroid glands will be difficult [7] . Medical management of the condition, although not supported by controlled trials is considered as treatment of choice to reverse and arrest the fibrotic process. High dose glucocorticoids are usually the first step in the medical management of the patient with the established diagnosis of Riedel's thyroiditis and cause dramatic improvement in symptoms [8] . Various reports document positive results of glucocorticoids with doses from 15 to 60 mg of prednisone per day. Tamoxifen has also been reported to be an effective medical intervention in Riedel's thyroiditis as well as other forms of the underlying multifocal fibrosis. [9] Proposed mechanisms of positive action of tamoxifen in this and associated inflammatory conditions involve the induction of autocrine secretion of TGF-β1 as observed in both estrogen receptor-positive and -negative tumor samples in vitro [9] . A recent report demonstrates significant reduction of goiter size using a combination of mycophenolate mofetil (1 g twice daily) and 100 mg prednisone daily in a case that failed to respond to the tamoxifen and prednisolone [10] . Low-dose irradiation has also been attempted in patients with Riedel's thyroiditis.
Conclusions
Riedel's thyroiditis should be suspected in patients presenting with a hard thyroid mass with compressive symptoms. Surgical intervention should be restricted to obtain tissue for diagnosis and rule out malignancy. Extensive surgery due to potential risk of complications should be avoided. Medical management like high dose glucocorticoids followed by tamoxifen should be used to control inflammatory fibrotic process. Optimal dose and duration of anti-inflammatory treatment needs to be studied and needs further research.
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